Human IL-3 receptor signaling: rapid induction of phosphatidylcholine hydrolysis is independent of protein kinase C but dependent on tyrosine phosphorylation in transfected NIH 3T3 cells.
Although tyrosine kinases are clearly activated after ligand engagement of the human IL-3R in both hematopoietic and nonhematopoietic cytoplasmic environments, a role for phospholipid hydrolysis and protein kinase C in IL-3R signal transduction is emerging. We have used NIH 3T3 cells transiently transfected with human IL-3R alpha- and beta-subunits to study phosphatidylcholine hydrolysis in response to human IL-3. We have found that NIH 3T3 cells expressing the complete human IL-3R respond to human IL-3 with a rapid and sustained increase in sn-1'2'-diacylglycerol. Accompanying this was a rapid increase in intracellular levels of phosphorylcholine. The protein kinase C inhibitor H-7, however, was not effective in inhibiting phosphatidylcholine hydrolysis in response to human IL-3 in NIH 3T3 cells expressing the human receptor. Thus the human IL-3R induces a rapid protein-kinase-C-independent hydrolysis induced by the murine receptor. Simultaneous with the increase in phosphatidylcholine hydrolysis induced by the murine receptor. Simultaneous with the increase in diacylglycerol levels was an increase in membrane-bound protein kinase C enzyme activity. Immunoblotting with isoform-specific Abs against protein kinase C showed that, whereas the zeta-isoform is constitutively membrane bound, the alpha-isoform of protein kinase C is translocated to the membrane in response to IL-3. Activation of phosphatidylcholine hydrolysis and protein kinase C activation required both alpha- and beta-receptor subunits. To determine the relationship of tyrosine phosphorylation to the activation of phosphatidylcholine hydrolysis and protein kinase C translocation, we used the specific and structurally unrelated tyrosine kinase inhibitors genistein and herbimycin. Both inhibitors effectively blocked human IL-3-induced tyrosine phosphorylation. In addition, both inhibitors blocked phosphatidylcholine hydrolysis and protein kinase C translocation. These data, combined with our previous report showing that c-jun induction by IL-3 is dependent on protein kinase C, suggest that, in hematopoietic and nonhematopoietic cells expressing the human IL-3R, phosphatidylcholine hydrolysis and protein kinase C are downstream effectors of tyrosine phosphorylation in the IL-3 signal transduction cascade resulting in immediate early response gene induction.